Erythrocyte receptor recognition varies in Plasmodium falciparum isolates.
N-Acetylneuraminic acid (NeuNAc) is the terminal sugar residue of the O-linked tetrasaccharide linked to erythrocyte sialoglycoproteins, glycophorins. Erythrocytes lacking NeuNAc have been shown previously to be resistant to invasion by certain isolates of Plasmodium falciparum merozoites. We report here variation between different geographic isolates of P. falciparum in their dependency on NeuNAc for invasion of host erythrocytes. Seven different geographic isolates of P. falciparum were examined for their ability to invade neuraminidase treated erythrocytes. For all isolates invasion was reduced significantly, although considerable variation in NeuNAc dependency was apparent. Three isolates, FCR-3, FVO and It2, exhibited a very high dependence on NeuNAc residues for invasion (invasion reduced greater than 90%), whereas two isolates (Thai-Tn and FC-27) exhibited a moderately high dependence (invasion reduced 75%). Two other isolates (CDC-1 and 7G8) exhibited moderate dependence on NeuNAc (invasion reduced 50%). Cleavage of the complete O-linked tetrasaccharide by O-glycanase removes all carbohydrate from glycophorin A, B and C except the single N-linked oligosaccharide on glycophorin A and C. Invasion of FCR-3 and CDC-1 isolates into O-glycanase treated erythrocytes was not markedly different from that into neuraminidase treated cells indicating that NeuNAc is the important residue of the tetrasaccharide for both isolates. Invasion into endo-beta-galactosidase treated erythrocytes, in which the lactosaminoglycan side chain of band 3 and band 4.5 is cleaved, was not significantly reduced for either the CDC-1 or FCR-3 isolates. Additional results on the trypsin insensitivity of band 3 also suggest that this erythrocyte protein is not important in P. falciparum recognition. The greatest divergence in receptor specificity between FCR-3 and CDC-1 isolates was apparent in invasion into periodate-treated erythrocytes. Periodate oxidation results in cleavage of the exocyclic hydroxyl groups of the terminal NeuNAc but leaves its COOH group unaltered. These experiments also illustrated that the negatively charged COOH group of NeuNAc is not the important group in the interaction of the merozoite with the NeuNAc. Trypsin-treated erythrocytes were almost fully resistant to invasion by CDC-1 as well as the FCR-3 isolates suggesting that the CDC-1 isolate, in addition to interacting with NeuNAc, depends on a trypsin sensitive site for invasion. This site could involve the N-linked saccharide on glycophorin A and C or a protein on the erythrocyte surface unrelated to the glycophorins.